TITLE OF THE INVENTION 

LIGHT EMITTING DIODE DEVICE 

BACKGROUND OF THE INVENTION 

The present invention relates to a light emitting 
diode (LED) device used in electronic devices such as a 
portable telephone . 

Fig. 6 is a sectional view of a conventional LED device . 
The LED device 70 comprises a frame 71 made of resin and having 
a truncated cone recess 57, electrodes 72a and 72b embedded 
in the frame 71, and an LED 54 secured to the electrode 72a. 
The LED 54 is connected to the electrode 72b by a lead wire 
55. The inside wall of the recess 57 is processed into a 
light reflection surface. The recess 57 is charged with a 
transparent resin 56 to seal the LED. 

In the LED device 70, if moisture remains in the 
transparent resin 56, the frame 71 is cracked by expansion 
of the moisture caused by the heat of the reflow soldering. 
Furthermore , the transparent resin 56 contracts in dependency 
on the change of the atmospheric temperature. If the change 
repeats, lead wire 55 may be cut, which results in 
unreliableness of the device. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a light 
emitting diode device. 

According to the present invention, there is provided 
a light emitting diode device comprising a body having a 
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recess, the body comprising a pair of half bodies made of 
metal , an insulation layer provided between the half bodies , 
an LED provided on a bottom of the recess, connecting means 
for connecting the LED with the half bodies, a sealing resin 
for sealing the connecting means and a transparent sealing 
plate for closing the recess . 

The recess is formed into a semispherical shape or an 
inverted truncated cone . 

The sealing plate has a convex lens , and the connecting 
means are bumps . 

Furthermore, there is provided a method for 
manufacturing a light emitting diode device comprising the 
steps of preparing a body assembly having a plurality of LED 
device areas formed by pressing a metal plate, forming a 
recess in each of the LED areas, forming slits in areas 
arranged on a predetermined line except both side edges, 
charging a resin in each slit, mounting an LED on a bottom 
of the recess by bumps, charging a sealing resin under the 
LED, securing a transparent sealing plate on the body 
assembly, and dividing each area from the body assembly. 

These and other objects and features of the present 
invention will become more apparent from the following 
detailed description with reference to the accompanying 
drawings . 

BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 is a sectional view of an LED device according 
to a first embodiment of the present invention; 



Fig. 2 is a perspective view of the LED device; 
Figs . 3a to 3f show a manufacturing method of the LED 
» device; 

Fig. 4 is a sectional view of a second embodiment of 
the present invention; 

Fig. 5 is a sectional view of a third embodiment of 
the present invention; and 

Fig . 6 is a sectional view of a conventional LED device . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring to Fig. 1 showing the first embodiment of 
the present invention, the LED device 10 comprises a cubic 
body 1 made of metal having a high heat conductivity (higher 
than 50W/ (m-K) ) such as Mg group, Al group and Cu group, and 
having a recess lc of an inverted truncated cone. The body 
1 comprises a pair of first and second half bodies la and 
lb, interposing an insulation layer 2 made of resin. An LED 
3 is secured to the half bodies la and lb by bumpsS, thereby 
connecting the LED 3 to a circuit through the half bodies 
la, lb. The inside wall of the recess lc is processed into 
a light reflection surface by silver plating. The underside 
of the LED 3 is sealedby a sealing resin 4 to increase resistance 
to shock and vibration, and to protect the bumps 6. 

The recess lc is closed by a transparent sealing plate 
5 to protect the LED 3 . 

Next, the method for manufacturing the LED device 10 
is described with reference to Figs. 3a to 3f. 

As shown in Fig. 3a, a body assembly 11 comprising a 
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plurality of LED device areas 12 (Fig. 3c) is formedby pressing 
a metal plate. In each of the areas 12, the recess lc is 
formed. Then, in areas 12 arranged on each lateral line, 
a slit 13 is formed without an edge 14 as shown in Figs. 3b 
and 3c. Since the edge 14 is not cut, the body assembly 11 
is not divided. In each slit 13, resin is charged to form 
the insulation layer 2 as shown in Fig. 3d. The wall of the 
recess lc is processed into a reflection surface. 

In each area 12, the LED 3 is mounted by the bumps 6 
and sealing resin 4 is charged under the LED as shown in Fig. 
3e. A transparent sealing plate 16 is adhered on the body 
assembly 11 as shown in Fig . 3f . Then , each area 12 is divided 
from the assembly 11, so that the LED device 10 is completed. 

Referring to Fig. 4 showing the second embodiment of 
the present invention, a transparent sealing plate 15 has 
a convex lens . 

Fig. 5 shows the third embodiment. A body 17 has a 
semi spherical recess 18. 

While the invention has been described in conjunction 
with preferred specific embodiment thereof, it will be 
understood that this description is intended to illustrate 
and not limit the scope of the invention, which is defined 
by the following claims . 
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